Identification and functional characterization of squalene epoxidases and oxidosqualene cyclases from Tripterygium wilfordii.
We cloned two squalene epoxidases and five oxidosqualene cyclases, and identified their function using CRISPR/Cas9 tool and yeast heterologous expression. Triterpenes are the main active ingredients of Tripterygium wilfordii Hook.f., a traditional Chinese medicinal plant with many encouraging preclinical applications. However, the biosynthetic pathways of triterpenes in this plant are poorly understood. Here, we report on the isolation and identification of two squalene epoxidases (SQE6 and SQE7) and five oxidosqualene cyclases (OSC4-8) from T. wilfordii. Yeast complementation assays showed that TwSQE6 and TwSQE7 can functionally complement an erg1 yeast mutant that was constructed using the CRISPR/Cas9 system. The putative OSC genes were functionally characterized by heterologous expression in yeast. GC/MS analysis of the fermentation products of the transgenic yeast showed that both TwOSC4 and TwOSC6 are cycloartenol synthases, while TwOSC8 is a β-amyrin synthase. The discovery of these genes expands our knowledge of key enzymes in triterpenoid biosynthesis, and provides additional target genes for increasing the production of triterpenes in T. wilfordii tissue cultures by disrupting competing pathways, or in chassis cells by reconstituting the triterpenoid biosynthetic pathway.